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(54) MAGNET IMPEDANCE EFFECT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
impedance effect element which has a structure capable of 
easily connecting to external circuits such as a conducting 
circuit and a voltage detecting circuit, in other words, capable 
of circuit installation and is capable of easily forming a coil 
around a magnetic body. 

SOLUTION: This impedance effect element changes voltage 
with time variation of magnetic flux in circumferential 
direction caused by impressing current varying with time to a 
magnetic body, by externally impressing magnetic field. In this 
case, the magnetic body 1 and conductive metal electrodes 2 
connected to the magnetic body 1 are coated with resin 5 
and terminals 2 for external connection connected with 
individual electrodes 2 are provided. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

*2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . . t 

[Claim 1] The magnetic impedance effectiveness component characterized by coming to have the 
terminal for external connection which the electrode of the conductive metal connected to the 
magnetic substance and its magnetic substance was covered with resin, and became in the magnetic 
impedance effectiveness component to which the electrical potential difference to time-amount 
change of the magnetic flux of the hoop direction produced by impressing the current which changes 
in time to the magnetic substance changes by the external impression field, and was connected with 
each electrode. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
-precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic impedance effectiveness component 
useful as the magnetic head, various kinds of magnetic sensors, etc. used for the magnetic scale of a 
rotary encoder and a numerical-control device which are an audio tape recorder, a video tape 
recorder, a computer, and a measurement control equipment in more detail about the magnetic 
impedance effectiveness component 
[0002] 

[Description of the Prior Art] Small high performance-ization of an AV equipment, a computer, a 
measurement control equipment a numerical-control device, etc. is progressing quickly with 
development of a microelectronic technology. And in order to attain the mimatunzation of each of 
these devices, it points to small high performance-ization also about the various magnet.c sensors 
represented by the magnetic head. From such a background, the motion using a magnetic resistance 
element as the magnetic head was seen, and the miniaturization of a device has been pushed further. 
However 20 gauss or more and since an external magnetic field small [ a magnetic resistance 
element / as a maximum of 6% or less / very ] the rate of change of electric resistance and required 
to produce several% of magnetic-reluctance change was large, the problem was in sensibility. Then, 
development of the magnetic cell which shows the sensibility superior to a magnetic resistance 
element is performed, and the magnetic impedance effectiveness component is proposed by JP.7 
1 81 239.A as a new micro magnetic cell. 
[0003] 

[Problem(s) to be Solved by the Invention] The magnetic impedance effectiveness component 
proposed with the above-mentioned official report shows the example of circuit connection of the 
magnetic impedance effectiveness mold component based on the above-mentioned official report to . 
drawing 4 which is the magnetic cell to which the electrical potential difference to time amount 
change of the periphery magnetic flux produced by impressing the alternating current of a RF to a 
magnetic line is changed by the external impression field. Among drawing 4 , alternating current 
energizes the magnetic substance 1 from the source 8 of alternating current and the electrical 
potential difference guided from the magnetic substance 1 is obtained as magnetic impedance 
effectiveness output voltage 12 from the electric-wire section to connect Although fixed resistance 
9 variable resistance 10, and an operational amplifier 11 are required for a circuit part as shown in 
drawing 1 when the alternating current to energize is the low frequency to which the skin effect does 
not occur in the magnetic substance, in high frequency current which the skin effect produces in the 
magnetic substance to energize, such fixed resistance 9, variable resistance 10, and an operational 
amplifier 1 1 are unnecessary. According to the above-mentioned official report, using for the 
magnetic substance 1 the amorphous magnetism line whose diameter is 30-124 micrometers and 
whose die length is 1-5.5mm is indicated. _ 
[0004] However, in order that this invention persons may produce the magnetic cell using the 
magnetic impedance effectiveness component based on the indication of the above-mentioned 
official report If soldering performs assembly of a component using the amorphous magnet.sm line 
whose diameter is 30 micrometers and whose die length is 3mm The problem that connect.on 
between a magnetic line with a very thin diameter and external circuits, such as an energization 
circuit and an electrical-potential-difference detector, is difficult, and workability is bad, and it was 
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generated also when assemblies not take time amount or an external«u.t and good connection 
occasionally are not obtained became clear. Moreover, in order to improve the property of the 
magnetic impedance effectiveness component, when a coil was wound around the perimeter of the 
magnetic substance, the amorphous magnetism line has been arranged in a glass cap.llary, the very 
complicated activity of rolling a coil on a glass tube had to be done, and there was_also a P r ° blem 
that a coil could not be easily formed in the perimeter of the magnetic substance. Th.s invention aims 
-at offering the magnetic impedance effectiveness component which has easily the connectable 
structure in which the so-called circuit mounting is possible with external circuits, such as an 
energization circuit and an electrical-potential-difference detector, and can form a coil in the 
perimeter of the magnetic substance easily. 

Kns for Solving the Problem] In order that this invention persons may solve such a technical 
Problem the electrode section linked to the magnetic substance which .s the basic structure of the 
magnetic impedance effectiveness component and the magnetic substance is wholehearted^ 
covered with resin as a result of examination. By preparing the terminal for external connection 
cornered with the electrode, a header and this invention were reached in the fact that the magnefc 
impedance effectiveness component which has the structure which can connect with external 
circuits, such as an energization circuit and an electrical-potent al-d,fference detector, easily, and a 
coTcan form in the perimeter of the magnetic substance easily s obtained. Namely, this invent or is 
set for the magnetic impedance effectiveness component to which the electrical potential difference 
to time amount change of the magnetic flux of the hoop direction produced by impressing t he current 
which changes in time to the magnetic substance is changed by the external impress ,,or .field Let the 
magnetic impedance effectiveness component characterized by coming to have the terminal for 
external connection which the electrode of the conductive metal connected to the magnetic _ 
substance and its magnetic substance was covered with resin, and became, and was connected with 
each electrode be a summary. 

[Embodiment of the Invention] Hereafter, this invention is explained concretely, referring to a drawing. 
The magnetic impedance effectiveness component in this invention makes the electrical potential 
difference produced by impressing the current which changes in time to the magnetic substance 
output outside according to the magnitude of an impression field and realizes the small magnet c ceN 
which shows the sensibility excellent in easy structure. Drawing 1 is the perspective view showing an 
example of the magnetic impedance effectiveness component ofthisjnvent.cn. As shown in dj^wmg 
1 the electrode 2 which consists of a conductive metal is connected to the magnetic substance 1. 
and both are further covered with resin 5. And the terminal 2 (some conductive metals which 
constitute an electrode 2 in this case serve as the terminal for external connection) for external 
connection connected with each electrode 2 has composition which came out to .the outs.de of 
covering resin. Moreover, the magnetic impedance effectiveness component of th.s mvent.cn may be 
equipped with the terminal 3 for coils if needed. f ,,, _ ... 

[0007] It is desirable that the permeability in 5mOe and a 1kHz exc.tat.on field .s 1000 or more h.gh 
permeability metallic materials as the magnetic substance 1 used for this invention and the crystal 
structure (a crystalline substance and amorphous substance) of the magnetic substance, an alloy 
presentation, or especially a configuration is not limited. For example, the thin line which consists of 
nigh permeability amorphous metals in which the magnetic impedance 

notably as the magnetic substance 1 used for this invention, a thin band, and a thm film can be used, 
and in it, since anything of the configuration of a thin line, a thin band, and a thin film.seas^ 
obtained as 10000 or more high permeability materials, especially as the magnetic substance 1 of this 
invention, it is desirable [ the amorphous metals which use Co-Fe-Si-B as a principal component the 
permeability in 5mOe and a 1kHz excitation field ]. 

[0008] In this invention, it is required to connect the electrode 2 which becomes the rnagnetic 
substance 1 from a conductive metal, and it says that the connection as used in the field of this 
invention is connected so that the magnetic substance 1 and an electrode 2 can take ohm.c contact. 
As both connection method, connection by the pewter 4 as shown in drawing 1 . and various 
approaches, such as a resistance welding method, are used. As a conductive metal which constitutes 
the electrode 2 in this invention, although metals or those alloys, such as copper, aluminum, iron, and 
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.nickel, can be used, it is desinft to use the lead frame material which c^ts of a copper alloy or 

an iron alloy also in it. . 
[0009] In addition, the conductive ingredient by which that out of which some conductive metals 
which constitute an electrode 2 as a terminal 2 for external connection as shown in drawin g 2 have 
"come to the outside of covering resin was also connected with the electrode 2 may come out to the 
outside of covering resin. By having this terminal 2 for external connection, connection between 
♦external circuits, such as an energization circuit and an electric detector, and the component of this 
invention can be made easily and good, and the magnetic impedance effectiveness component in 
which circuit mounting is possible is realized. And an energization current can be impressed to the 
magnetic substance 1 which constitutes the magnetic impedance effectiveness component of this 
invention by this, or it can perform now easily outputting outside the electrical potential difference 
generated from the magnetic substance 1. , * j «■ **u- 

[0010] Furthermore, in this invention, it is required to cover with resin 5 the electrode 2 of the 
conductive metal connected to the magnetic substance 1 and its magnetic substance. Although the 
thing of various synthetic macromolecules excellent in electric insulation can be used as res.n 5 used 
for this invention and various thermosetting resin or thermoplastics can be used, injection molding is 
possible especially, and it is ASTM. The resin whose heat deflection temperature by D648 
(18 6kg/cm2) is 150 degrees C or more is desirable, and it is still more desirable for heat deflection 
temperature to be 200 degrees C or more. Moreover, the resin containing inorganic substance fiber 
and inorganic substance particles, such as glass and an oxide, can also be used. As res.n 5 used for 
this invention, polyarylate, polyethylene terephthalate, liquid crystal polyester, a polyam.de. poly.rn.de. 

etc. are raised, for example. . . , . 

[001 1] Moreover, as for the enveloping layer of the resin 5 in this invention, it is desirable to have the 
part of the bobbin configuration which covers some or all of the magnetic substance 1 with the 
thickness of 0.1-5mm around the magnetic substance 1. In this invention, by covering the perimeter 
of the magnetic substance 1 with the resin of a bobbin configuration, a coil can be twisted around the 
□art of this bobbin configuration, and the magnetic impedance effectiveness component which has a 
desired property can be realized. Thus, when taking the configuration which has arranged the design 
top coil of a component around the magnetic substance, it is desirable to have the terminal 3 for 
coils which consists of a conductive ingredient as shown in drawing 1 . Moreover, when res.n is 
covered by the electrode section connected to the magnetic substance, even .f a component .s put 
to the bottom of an elevated temperature and a pewter is in a melting cond.t.on. the breadth of a 
pewter is regulated with the resin which has covered lhe electrode section. Moreover, even .f .t .so- 
under the intense heat environment of a temperature gradient, always good electncal connection can 

be planned. , , ... . . 

[0012] After connecting the magnetic substance and an electrode by soldering etc. using the 
magnetic substance which has a desired property and a desired configuration, the magnetic 

impedance effectiveness component of this invention prepares the terminal for coils the terminal for 
external connection linked to an electrode, and if needed, and is manufactured by covering the 
magnetic substance and an electrode with resin using an injection-molding technique etc. Therefore, 
the magnetic impedance effectiveness component of this invention can be manufactured comb.n.ng 
various electrode junction techniques, or resin covering and forming technique. In addition, after 
making pewter connection of the magnetic substance on a leadframe using a conducive good 
leadframe metallic material as an electrode, the terminal for external connection, and a terminal for 
coils the approach of using metal mold and covering resin with injection molding is especially 
desirable as the manufacture approach of the magnetic impedance effectiveness component of this 
invention. 
[0013] 

[Example] Next, an example explains this invention concretely. 

As the example 1 magnetic substance 1. the diameter in which the alloy presentation passed through 
the cold drawing process from quenching material by 72.5(Co0.94Fe0.06) S. 12.5B15 (a figure 
expresses atomic %) used the amorphous magnetism thin line which performed heat treatment for the 
amorphous magnetism thin line which is 30 micrometers for 1 5 seconds under the temperature of 475 
more degrees C. Moreover, the leadframe with a thickness of 0.5mm which used brass as the parent, 
performed coppering to the substrate and performed pewter plating to the upper layer was used for 
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the electrode 2 (it serves as Werminal 2 for external connection) and Wterminal 3 for coils which 
serve as the terminal for external connection. Inter-electrode distance was set to 3mm here. Ine 
electrode section linked to the magnetic substance 1 has 0.5mm long and a 1.0mm wide rectangle, 
and connection between an amorphous magnetism thin line and an electrode 2 was made using the 
pewter 4 (KR-19, product made from Japanese ARUMITTO). Install the leadframe which connected 
the amorphous magnetism thin line in the predetermined location of shaping metal mold, and 
-subsequently, by injecting the fused resin at about 300 degrees C to metal mold Cover an amorphous 
magnetism thin line, an electrode 2 (it serves as the terminal 2 for external connection), the electrode 
connection (pewter) 4, and some terminals 3 for coils with resin 5, and it is made for the term.nal 2 
for external connection and the terminal 3 for coils to come out to the outs.de of covering resin 5. 
The magnetic impedance effectiveness component of this invention as shown in drawing J was 
produced. In addition, the shaping metal mold produced so that the enveloping layer by the resin of 
the periphery of an amorphous magnetism thin line might become a bobbin configuration with a 
thickness of 5mm was used, using liquid crystal polyester (rod run LC5000 series, Unrtika, Ltd. make) 

as resin 5. . . . • • 

[0014] Next, the produced magnetic impedance effectiveness component has been arranged in a 
solenoid coil with a bore of 5cm, and the frequency of 100kHz and alternating current of 5mA of 
currents were impressed to the magnetic impedance effectiveness component in the same circuitry 
as drawing 4 And the solenoid coil was made to generate amplitude 50e and a triangular wave with a 
frequency of 60Hz, the external magnetic field was applied to the magnetic impedance effectiveness 
component, and the electrical potential difference after canceling a part for the electnc resistance in 
the magnetic substance from the electrical potential difference generated from the magnetic 
substance 1 was measured as magnetic impedance effectiveness output voltage 12. In addition, the 
circuit shown in drawing 4 used here consists of operational amplifiers 11 of the source 8 of 
alternating current of 5mA of alternating current with a frequency of 100kHz, the variable resistance 
10 of 9 100 ohms of fixed resistance of 10kohm, and LC6361 system. The measured result is shown 
in drawing 2 . The axis of abscissa of drawing 2 shows an external magnetic field (Oe). and an axis at 
ordinate shows the magnetic impedance effectiveness output voltage (mV). It is clearer than , djjwmg 
2 that the magnetic impedance effectiveness components of this invention the sensibility which was 
excellent to field change is shown. Moreover, although the property of the magnetic .mpedance 
effectiveness component before covering with resin was also collectively shown in drawing 2 , it was 
checked that the same outstanding magnetic impedance effectiveness as the case where the 
- magnetic impedance effectiveness component of this invention does not perform resin covering is 

[001 W 5] Furthermore, with the magnetic impedance effectiveness component of this invention 
produced by the aforementioned approach, using the enveloping layer (part of a bobbin configuration; 
of the resin formed in the perimeter of an amorphous magnetism thin line, a coil is possible and as 
shown in drawing 3 . the coil using the urethane covering copper wire 6 of the diameter of 01 mm was 
able to be formed easily. In addition, the copper-wire edge 7 is twisted around the term.nal 3 for coils, 
and is connected to a terminal 3 by the pewter here. Moreover, since it has the term.nal for coils the 
terminal for external connection, and if needed, the magnetic impedance effectiveness component by 
this invention can connect easily the terminal for external connection, and the terminal for coils to 
the various land parts of a circuit base, and on various circuit bases, the pewter reflow method etc. is 
used and it can be mounted easily. 

[0016] ■.. . 

[Effect of the Invention] It can connect with external circuits, such as an energization c.rcurt and an 
electrical-potential-difference detector, easily, and the magnetic impedance effect.veness component 
of this invention becomes possible [ mounting in electronic parts easily ]. Moreover, a co.l can form in 
the perimeter of the magnetic substance easily, and the magnetic impedance effectiveness 
component which has the outstanding property is obtained. Therefore, to the spec.ficat.on of the 
magnetic sensor used for various applications, the magnetic impedance effectiveness component with 
a desired property can be realized easily, and a magnetic impedance component with very high 
application and versatility can be offered as a magnetic cell. 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



2004/09/16 



5/5 y 

.[Translation done.] 



http://www4.ipdl.jpo.gojp/cgi-bin/tran^web_.cgi_eiie 



2004/09/16 



1/1 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



^S^^^^e, showing an example of the magnetic impedance effectiveness 

KJTEX Fig- showing the magnetic impedance output voltage to an externa. 

Spirit is the schematic diagram showing an example of a component which gave the coil coil 
to the magnetic impedance effectiveness component of this invention „ rt+entia i_ 
[Drawing 4] It is drawing showing the circuit for carrying out energization and electncal-potent.al 
difference detection to the magnetic impedance effectiveness component. 
[Description of Notations] 

1 Magnetic Substance 

2 Electrode, Terminal for External Connection 

3 Terminal for Coils 

4 Pewter 

5 Resin 

6 Copper Wire 

7 Copper-Wire Edge 

8 Source of Alternating Current 

9 Fixed Resistance 

10 Variable Resistance 

1 1 Operational Amplifier 

12 The Magnetic Impedance Effectiveness Output Voltage 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



("Drawing 1] 




fDrawing 2] 
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["Drawing 3] 
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[Drawing 4] 
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